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(54) ANTENNA MATCHING DEVICE OF POTABLE RADIO TELEPHONE 

(57) Abstract: 

PURPOSE: An antenna matching device of a portable radio 
telephone is provided to perform an optimum antenna matching 
according to a casing state by varying a capacitance value. 
CONSTITUTION: An antenna matching device of a portable 
radio telephone comprises a folder sensor(20), a CPU(Centra! 
Processing Unit)(30), a DAC(Digital to Analog Converter)(40), 
and a matching circuit portion(50). The folder sensor(20) 
senses an opening state or a shutting state of a telephone so 
casing. The CPU(30) controls a voltage according to the opening 
state or the shutting state of the telephone casing. The DAC(40) 
generates voltages of different sizes according to control 

voltages of the CPU(30). The matching circuit portion(SO) performs an impedance matching between an antenna 
and a transceiver circuit portion(60) by controlling a capacitance value. 
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-& fi-^fl ip-ti °Miq- ofl%l ^ofl 7j_o £i S.S-] f c)<| £ i=- ol$> ^SM Tfloj^ ( 

Casing)! %m CPU(Central Processing Unit)°M ?M*M «fl4 7 <Mft A <W1 44 433 4314 #3 ^ 
<=d^ °fl%' 4^* 4r 7 -] A H£4 ft #tfl ^ d5)7l°] &Hm- ofl$ *v*H] ^ 3°14. 

-& 4^ €S}-7] 5S) ©1 ^ Si £?1 4 E fl £rr 1€ ^Efl* 7 4 7 14fe -i^ (Folder Sensor) 4; 4?1 %A 4H«M 
4*14 *M-9 %m\ 44 7 d4 *H*Hr CPU4; #7l CPU^I 34 *fl°H 44 3.7l7> 4€- 44* ^^lfe DA 
C(Digital to Analog Converter) W DACW 443fe 34°fl 44 ift* iSHI 43144 

a)-o]o)] oj^cj^ uflAi-g- ^agsfe nfl%l ilS-^f- 5L44°i °l^- < H : 5l 3# ^P-i #4. 
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5L 3^ £ H $H 1*J 3lS.JfS] ^^f r 44\H 44 °Mj=. 

£ 4^r «■ t^l 4 A H°H 4* #3) 4£ £31-71 3 t21 444 £.4 

2. 5^r 4 SI 21 4* 14HH1 4* 44 £24121 44\a £.4. 

* E.42-1 ^efl tfltj: Jf-iSl ^ * 

10, 76 : <?H]4 20, 77 : t§3 (Folder Sensor) 

30 : CPU (Central Processing Unit) 

40 : D AC (Digital to Analog Converter) 

50 : el] 33.Jf 60 : 44 £ 51^4 

L : °J el 3 (inductor) CI, C2 : (Capacitor) 

C3 : 4^ ^311 A lHi 4°l-2-H (Variable Capacitance Diode) 

71 : 44 72 : 44 JfloJ-S 

73 : 4*1 J?** 74 : 44 

75 : 44 »M3S.€ 80 : 4314 4^11 4*1 



4 14§4 *tfl 44 £4741 4314 4*H 44 3-5.3., 4*1 #e|$ °14 444 42:21 44 7 1 5fl°l^( 
Casing)2l CPlHM 4£4°i 314 4*14 4eH 44 43^1 ^q- °js)£^ 431-i 4*4415. 

jf. *1 ^Lcfl £ £Sr7l°l oj-tuq. nflAJ ^x]oil ^olrf. 



4434 (Folder Type) £tr °41- 444 T^l 4^1 £47l^r 3^*3W (Display) #°14 7l^S(Keypa 

d) 4* S.S.Q7] ^ (Upper Casing) 4 44 ?)] 0 1^ (Lower Casing)* ^14^4 Sflf ^H^S} 4 

4 4 44 431 (Folded State) 4 14 4*31 (Unfolded State) °H 44 4 314 (Antenna) °fl 4£4 °J ^ 4i: (Imped 
ance)7> #eW-£3. sflf 431421 ^£ ^£ 4444. 4, «H4 ^1°14^1 4314 £47121 ^f£ ^* 4^- 
4^1 44. 



444 44 44 r£t 4^ ^tfl £^-7l^ 19944 84 2<?H D l^r 4«4cH 444 c 14 4*1 ^15,335,368^1- 4 

3144 4 4 -t-7> SZ431, S. ^141 ^4 (Call Waiting State) 4 #4 431 (Operating State) "fl-H 43] 1 42l ^ 
3H- 4*1*1 "*! 4rr ?ll°14°l 4Bl£ 44 £471 (Portable Radio Telephone) °11 314 3414. 
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«fl# 4 7112-1 4-'l (Hinge) S. <aiS)«H 3* <r $U IS t SL 0 _<4 7 M c H^ 51 S. (Variable Mac 

ching Circuit)* ^ 434H1 7 44€ 444 $3.* 4*14^ °1-T-<H ^L^. 

zielJL, *fl4 71-ig nfl^i flat ^M^s} 7ii -11 4314 *M«H 4314s] •ysfa^l- ?1««H n fl% U l^ ^4 71^3}*! 

fi2l i4*l» 4^14^, Sll 4 HM^S] °i'^JL tfflofl 44 71435.3. 7HMM <gj^i# 7f4 A l?l § 

5.3*1 #4~4 Sl^* 434H Jg^-A)^ 44. 

n431, 444 43lsl 7i£ofl 44-'-i4 4314-1 nfl%i§>^ 34 71t3°J £3 *H1 s)«fl 0 d*)3i* 3*H*H °J=l c d 

i ^l^-fr 4*§4?1 nj)£oll ifl*lo( 7]^2i°l i^-o] t^5>fe ?flo)AjS} Aj-Eflofl 44 434H1 °J 3 1 

4^1 nfl-^* 3435,3. 4«St 4 a5.na 431 44 4^713 44 7344 ^4^14 4*i4d°l 444. 



4 414 7 d44 44 44 47)134 SM§V7l £14 745.3., 43 ^ £4 444 42;2} flLtfl 44 447H1 ol (of 
?l]o]A o lo] A o V Eflf . CPU ofl Al 7 c Vx|5T>J7 ^4 7Vx]tb 434}- 44 AVEfloJx] ^ <g4 4314*H1 44 4?1353. °J A 

4±: IHtH ^33 4314 4€ 0 j3) c d-^ 43 431# 4*145.3.4 431 ZJ-.Q. A. $| S j o] 7 )^L^ 

lt°ll 44 «1 3434 °j2l c d^ °H 1o l] 7l°i$ 44 34 B 0 VxlS>£.^ 44 #31 ^-ti SS1-7] °] 4314 nfl^l 

4*14 *il44431 n 43°1 014. 



44 £4 43-fr 4347) £14 4 t^sl 4 A HH1 44 431 44 4471S1 4314 4*lfe- €4?! ^1°1 

^ °1 44 £r1€ 431* 7 d" A 144 #3 (Folder Sensor) 4; 4 7 1 #3 4 A 1°114 ?11 0 13 43H 

44 44 71H44 CPU4; 4?! CPU^l 44 ^H°fl 44 371 7V 44 444 '3 3 ; 47l 4 DAC (Digital to Analog 

Converter)^; 4?1 DACS-f^ 4434 ^4°H 44 ?4M4i 44 ^4«fl *^r^! 4°H1 °d^l 

<3i 4^44 ^14' 5ls4# £44°^ °1^-<H4 44 4^5.3. 44. °41 ; 4 4 7 1 ^H 1 ais.44 4^1 4^114 
4 444 il 5.4 4°H1 4«£14 43 3 (inductor) 2K 471 43^ si 444 S1S44 <ais]4 
4 i?i2ll A lEi (Capacitor) 4. 4 7 1 4^e]s1 4^1144 ^4 44^1 ^ ^242 n 4^5K 471 ^27l3flAiE]4 

2]4 £4 'SIS 414 71-4 7l41 A 14^ 4°15H (Variable Capacitance Diode)* T-^l^H, 4 7 1 DACS.4^ 4 

7>s]4 44°11 44 *B4 7 >4 ?1^4€± 4°15H£1 ?4fl7.14^ 44 ^14°i "H 1 ^214-^ 44 2:144 54 4 
■^5.3. 44. 



4=7114, 4 4^s.l 44 4 A HH1 44 4^ 4^ 4471^1 4314 "4$ ^^lfe 7 d47l 4^142-1 44 4^ 5E4 #<H 
4 431-1- 4^144 4314 4^ 7 d"^l ^3*14; 4?1 4314 431 4^1 ^^I^Hl^ 4^14 4314 431 °ll 44 44 *ll 
<H44 CPU4; 471 CPU2-1 €4 TIM »11 44 37l7 r 44 444 ^ A j A 414 DAC4; 4?! DACS4^ 44£)4 <d 
4°11 44 741414i 44 ^^sfl 46)144 444 sls4 4°H1 °J2]4^ D 4^4 4^44 "H' ilS4# i44°i 
01 = 0-1 4 54 4"-S5-S. 44. °14, 4 t^^l 4 A H14 i44 £.44 424°i 4^14t11 4^4^ 444 44. 



4 4 u l£l 4 A HH1 44 4^ 4'd ^ip}^} 4314 c fl^ 4^14 £ HI £ A 14 44 4°1, 4314(10)4. ittf 
(20)4, CPU (30) 4, DAC(40)4, D l)^ si S-4(50)4, 444 sis4(60)t 4«14^ °14° ; l?14. 

471 4^114(10)4 442] 444 444°i 4- 7 l sl3.4(50)S 444ai 471 si 5.4(50) 4 f-fl 44 4 
4* 4344. 
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#7l *3 4H (20)4 S*7i 3441 si g-tl #31 «an #31* #*14n *n-g- 4*14 ^Efl-t #7l CPU(30)4l 4 
344 ^t-fr 4*844. 

#7) CPU(30)4 #71 m m{20)«\}*\ 4*14 #3H) 44 #71 DAC(40)Sl £4 37lf- l^fe ^t* 4«84 
4. 

#71 DAC(40)4 #71 CPU(30)S1 *)H4l 44 #?1 ^U 1 £154(50)2] °J34d^ 3H44 ^44 4%'44. 

#71 nH-xl 5lS.*f-( 50 )t- #71 4314(10)41 33 4^41 SU #7l 43] 4(10) 4 £44! £15.4(60) 4°1 °M * 

44 *14» =1141 °J3!4± nfl^lo] oa^a. ^sbs^k 



Eft, #71 nflsg ais.Jf (50)sl 4 A J4 51 2^1 £*14 44 44 4°1(*)^ °l-?-<H*lfe31, 44^1 434(L) 
4, «fl# °J34(L)1- 4441 44 44 *W3(ci. C2)4, «fl# -42^2114^ (C2)^ 43141 315 41 

44 7>^ yJjflAl^A. cfo]i2.H( C 3)* 4B14°^ °1^-°144. 0 414 4)^ °1E1E1(L)4 3fl29l3fl*lEl(C2) 4°1 
4 #71 4314(10)21 413°1 SL°-4 «!l# °J3tH(L)4 ^l^JflH^KCl) 444 #7l #44 £15.4(60)2} 41 
£)<>1 4°-4 S114 *l|27i31 3 EJ (C2) 4 7><S t13W4-'- 4°l-^- c 4C3) 4°14 #71 DAC(40)4 413°1 SH #7] 
DAC(40)2l 14 371 ol] 218(1 3fi# 4>£ 4°l^H(C3)Sl ?1^4di SM 444. 



45314, #7| 4%i 3}54(50)2l 4* 4*34 5L 341 44 1°1, 4°l40" a § S]S5 °l-f-°41431, 442I 1 

33(L)4, 8fl# 443(L)# 1-S45 4441 44 9,14 7i3444ci, C2)2}, §H# 4<WL)# *1]2?13H3(C2) 
4°14) Hi 4lsH oi^ 7].^ ?\^x\q± 4°li5.H(C3)l- t h 1«H °14°114. "H^H, 4^&l(L)4 312 
7134113 (C2) 4°I4 #71 4314(10)4 ll^H 4-°-^, 314 4e4i(L)4 3li3341i3(Ci) 4°1-Sf #7l 444 
515.4(60)4 ll^H 45-^. 314 <4s44L)4 7}4 ?13414^ 4<3.£.;e(C3) 4°14 #7l DAC(40)4 44£H 
4<3 #71 DAC(40)S1 34 37H slsfl Sfl^ ?13W€-^ 4°1.2.H(C3)2] 7-13134^ 141 444. 



#71 #44 5154(60)4 #71 343 S154(50)» 431 44214 44 34* *i3°rii #4 14* #71 3H 1 
4(50)* -f-sfl #71 4314(10)5 t§]44. 



44, 4 4^£l € A H°11 44 431 44 447121 2144^1 42:1- #Bji^, £ 441 S.7-1^ 42} ^-o], ^ ^01^1 

(71) 4, 44 ?IM#(72)4, #4 ?11 0 l^(7i)4 44 ?H 0 H472)* -Hs. 4144 4^1 44(73)4, afl# #4 
71414 (71) i #44 44 ^21 71(74)4, sfl# 44 (72)°fl #44 44 4°l354(75)4, «H% V 44 -7)1 413 

(72) °fl #44 4e114(76)2K «S# 44 ^1°1^ (72)^1 #4£lai «U# #4 -7ll°4J(7l)4 44 ?i44o472) 0 l 44 # 
eH £4 44 #« 4*144 W ^.^ (77)* at*H °14^7^ 01.4. 0^7] «fl^- ^aj ^31^(74), 4# 4°lH 
5^(75), 4314(76) 4 13 ^14(77)21 °H 4 V J4 7 i°l 4^4 4 4^21 4^ #41 42I* ^14 4?& 0 1 
4. 4, 3ll# 44 7^71(74) 71- *S# 44 7ll 0 l^ (72)41 #^£|<H5. sH, 811 # 44 4°la54(75)4 4314(76) 
7f 5H# #4 4°14 (71)41 ##£H£ i41, «))# #cl m (77)7} 811^ ^Jf Tflol ai (71)^ ^-svsiois. s)4. 



S44 44, 4 4^21 41- 4^^011 4s. ^ 347I2I 2l4#5l 4^1 #3i-£-4, S. 541 S.7.1^ 42I- 4<4 

^icfj ° a| 431-7121 431471- 8fl# ^tfl ^-4 ^g)-7l ifl4i!3 -&<>I4 #Efl (Retracted State)4*l 444 «H# 4tfl 
44 4471 2l4iL5 44 #Efl (Extracted State)4^1t 4*1431 sfl# 4^4 ^f. ^7l CPU(30)41 43^4 
^44 4 S 544 4314 #ell 4*1 ^£41(80)» sfl# 4314 44^1 4441 #44°=! °1t° ; 144. °i7l*i, «fl% 1 - 431 
4 #31 4*1 -^4(80)£l ^1 44 °H 4*^4 S°l 4M4 4 4^sl 4^ #41 42l#^14 «H# 4314 4 

42-1 #441 #4t 4£ 914. 
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iKrtt 44 43 434 4 ^3 *]aHH 4^ 431 44 3433 3341- D fl^ 433 4^44 4-S-4 g 
4. 

43, £ 1 £4 51 41) £.3£ §3 €3(20, 77)1134 431 44 33}-7l2l 34 33 S (71)4 44 (72)°] 
4443143 314 43143* 4343, *H4 434 3333 431* CPU(30)1] 4344. 

4, 471 -13 -§3 (20, 77)4 4444 4443 3*33 ^34113 444 9M 444s. 344-2^r311 44 n\ 
333 431* 4343 43 CPU (30) 11 43434, ±333 343 43H 44 4 Err -2.S33 43 

CPU (30) 11 ts^l €4. 

311, 4 7 1 CPU(30)334 4^1 43 41(20)113 433 434 °J4«H 314 333 43111 44DAC( 
40)3 *3 34 4331 t}^ *H4 DAC(40)4 43 CPU(30)3 34 3HH 44 °H33 Si 

£4(50)^1 334± nfi-^-g- 3343 34. 



1]-f l-o| H^sl-^, 4^1 4^4 43 44 433-j1 44 4 7 1 CPU(30)1134 43 DAC(40)3 -3.4' 311 
2-1 33 3^4 °|7}3}s av 7] DA C(40)^r 34 '3^'3]H3 *H 41^°fl 34 113, l(V)2l 344 3 A J33 3-3 
D flaj sls4(50)°ll 44431 S H. 433 471 333 13 34 43)4j1 44 471 CPU(30)1Htt 43 D 
AC(40)3 '4°1 • 31113 313 4±# 47}4al 43 DAC(40)4 34 '4°1 ' 3113 3H 43lH 3*fl <i3, 3(V)3 3 
4-& A 3433 471 *W 334 (50)°11 471-4711 €4. 



311 44, 471 nfl %i sis.4(50)4 471 DAC(40)3.43 471-slfe- 43 4411 44 4^14(10)4 444 ai34( 
60) 43113 444 344 344 33 433 334± 1133 343 3 4 4 £4 33134^ ^ i^sfl g-4. 

H34. 471 cU 1 3134(50)21 §-3-§- £. 2 E^r £ 34 t^M 433.4, 7>Bi 3334± 43iLE(C3)4 Aj-7] 
DAC(40)3*3 47l-£lfe #3 343 44 33134± 2M 34431, ^ 471 DAC(40)343 47>34 43 34 

43 34 «H4 3*83 €± 451 33 £4. 

43 4313, 471 3333 4311) 44 4?1 7>3 3334^ 4°UH(C3)2l 7^^^^ ^ #0.3.^, 

4^4(L), 4l?41lAlE4Cl) t ^l25S3flAlE^(C2) 4 7V<g 5S3flAl^A. 4oliH(C3)2l 3^H1 tfl?!: nfl^ ojsjia^ 

2i^*H 4 7 1 4tfl4(i0)4 444 3134(60) 4°H14 444 344 344 47l 7)41^21 ^Efl«Hl 44 2) 
^21 2jsl3i 4^°1 014^4 4 SI4. 

°1 nil, 51 24 £ 311 471 ^"^ £134(50)21 «K1^ #71 312441 WC2)4 7>4 4^133^ 4°l5iH(C3) 
t alia 444443 4M4 113 414443i cfltb 34^1, 471 42^4^(02)% 7>^ ^^3^^ 40]^. 
H(C3)2l ^7} 7^1134^ 44 44 43 7^ ^41^1^^ 4°UH(C3)2l ^Eflofl 44 4434. 

437]]ir, £ 531 5£3€ 4^14 4^11 43 i^l^l (80)1134 4^11 44 3433 431471- «H4 *4 44 343 tfl 
4^3. #44 4h})33 434 «H4 4^1 44 343 sl4°-i 44 4^434 4343, *H4 434 4^* 43 
CPU (30) 11 4344. 

4, 471 4cH 44 347l°l 43147]- 43 4^ 43 3471 ^4-°-3 434 43144 43 4314 431 4 X 1 ^33 
(80)4 433 43 CPU(30)113 344 ^^}«fl 43 4343, 43 431 44 3433 331 47> 43 431 44 
343 3-3A3 4* 43144 43 4314 431 43 ±4^1(80)4 52.H33 43 CPU(30)33 3 34 344 ± 
3^«fl 43 43 34 
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47l CPU(30)°4<14 4 7 1 43)4 tf*H 4*1 £$)*1(80)°M 4*14 4314 4« 4^]4°3 *fi4 4314 431 
i 44 DAC(40)£l m 34 c]-s7fl -£ov ^afrBj, ^ijj- DAC(40)4 4?1 CPU (30) 3 £4 ^<H°fl 

°H 44. A o v 7| nfl* 0 i Sl3.ft(50)4 4?1 DAC(40)i J f El 47}£] 4 44°fl 44 4314(10)4 #*r4 slSJf ( 

60 ) A>o]o]]Ai ^A] 0)| OH OjSlCi^ nJ^Ol o]^;g ^ ^CS. AV^ «].$]. go] ^AlEli & 

4 ^dn 44. 



444 4<4 ft 2.]«H -fC-i a^o^ £c)3 S£^r °14 444 43=3 #tfl -^7\b\ 43jf- 4*14 

° : 1 CPmi tsl DAC4 f-sfl 4314 ^H 1 SIS.*- ^H*vo_^ Vi) ?j^A]^A f 7>^a1^ sflcv ?)1o|a o i AV^ofl aj-s. 3)3] 

£1 4314 t 4 ^2fl 7l-toflA^S»|. i^SlS] 71 ^31 1*H] 4ft Hi ^434 <83\T&± ?] 

44 4d 4*14 4 44 A J44 *44t 4- 44. 

(57) $-rSi 3$i 

44^ 1. 

401 ^sj-7]si 4314 i 3 ^-s}o)| sti<H-H. 
€*7l sfloi-yo^ cv«i aveiI 5Eft 43|# 4*144 ftcl 4^4: 
4?1 -13 ^oflAi #*|^ jfloi-y ave}]^ ici-ef ^ov ^o^fe CPU4; 
4?1 CPUS} 44 *))°H1 44 3717} 4ft 444 ^*144 DAC4; 

47i DACS.ftEl <&7\q& 7 d4°l) 44 ?13W4± it* ^1*9 43144 444 £1^4 4°H °J24d± i^ 1 * 
44 D fl^ 3ls.ft* sfl-*H °1444 34 43-°-S 44 431 44 d47lsl <&314 "H 1 44 

2. 

*lli4°fl 4°14, 



471 nfl^i siaft^ 471 43144 44-4 slaft a>o]o)] °ii34 43^4, 4?1 °J333 444 si£44 34 4 
7H1 14 41^14 ^i?1^ai^sk a>71 °J3Ei°l 4E1144 "^4 44°fl It <?!1£14 ^l2^^lEi4, 471 ^l2^2fi 
AiE-lsl- 3)1 £fe «Sls. °!14 44 €± 4°1^-Ht t-«1*H, 47l DACS-ftB^l °j7>£l^ 44°11 44 47l 
7>€ 44iH£l ^^^14-^ 44 al4°i D fl*J °J214^ 44 al44 ^-^^S 44 4^ ^-aj 7 d 
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